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3.

GENERAL

This procedure covers the general requirements and governing the non-destructive testing work for

aboveground piping system

SCOPE OF WORKS

This examination is applied for inspection the welding work of piping works for NG Pipeline & Metering

Station for Thai Beverage Can Project. which are described as follows.
Visual Examination
The visual examination shall be in accordance with ASME Section V andor the project
specification
Liquid Penetrant Examination
The testing procedure shall be in accordance with ASME Section V andor the project
specification.
Radiographic Examination

The testing procedure shall be in accordance with ASME Section V andor the project

specification.

CODE, STANDARD, AND PROJECT SPECIFICATION REFERENCE

Code & Standard
API 5L Specification for Line Pipe latest edition
API 1104 Welding of Pipeline and Related Facilities latest edition
AWS D11 Structural Welding of Pipeline and Related Facilities latest edition
ASME Section V Nondestructive Examination latest edition
ASME Section IX Qualification Standard for Welding and Brazing Procedure latest edition
ASNT American Welding Society for Non Destructive Test

Project Specification:

Welding Procedure Specification PTT's WPS:SP.W-000.01 Rev.0)

FM-SP-07, uftlaassi 00, 13-03-55
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Written Practice and Recommended Practice for NDE Certification:
Company Written Practice NDT-PQC-R001

ASNT Recommended Practice SNT-TC-1A

DEFINITIONS

The following definitions are used further in the text of this procedure

OWNER Means Thai Beverage Can Company Limited
CONTRACTOR Means Polytechnology Company Limited
JSA Means Job Safety Analysis

NDT means Nondestructive Testing

NDE PERSONNEL QUALIFICATION

5.1 NDE Personnel carrying out Radiographic Testing shall be qualified as at least NDT Level | in
Radiographic Testing Method.

5.2 Radiographic interpretation and evaluation shall be done by the personnel qualified to minimum
NDT Level Il in Radiographic Testing Method

5.3 All NDE personnel shall be given annual vision examination for near-distance acuity and capable

of reading Jaeger Number 1 or equivalent letters at not less than 30 cm with one or both eyes, either corrected
or natural.

5.4 All NDE personnel shall be certified in accordance with company written practice “NDT-PQC-R01~
which meets the ASNT Recommended Practice SNT-TC-1A, current code accepted edition andor approved

equivalent by the applicable code.
NDE CONTRACTOR

NDE Sub-Contractor to be submits for approval.

NDE Company shall be Certify by DOEB

FM-SP-07, uitlanssdi 00, 13-03-55
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7. EQUIPMENT AND MATERIALS

71 Radiographic Examination Material
- Radiation Source (Gamma Ray : Isotope Iridium-192 (Ir-192)
- Source Projector and System Equipment (Gamma Ray)
- Intensifying Screen
- Cassette and Film
- Image Quality Indicator (Ql)

- Facilities for Viewing Radiographs

72  Liquid Penetrant Examination Material
- Red Dye Penetrant: Magnaflux SKL-SP
- Cleaning Solvent: Magnaflux Cleaner SKC-HF/S
- Developer: Magnaflux SKD-S2 (White Developer)
- Intermixing of penetrant materials from different manufacturers and different families shall not be
used. When nickel base alloys are to be examined, materials need to be certified as containing
not more than one (1) percent of sulfur by weight. If stainless steels are to be examined, materials

need to be certified that total chlorine plus fluorine content shall not exceed 1 » by weight

8. EXAMINATION PROCEDURE
81  Visual Examination Procedure
Visual examination of weldment joints generally use for determine such things as the
surface condition of the part, alignment of mating surfaces, shape or evidence of leaking
a) 100« visual inspection of all welded joints shall be made in accordance with the requirement of

the project 7specification.
b) Visual inspection shall be verified and documentation as follows

Root Pass : proper fitup and pipe level as per welding procedure specification
Direction of Weld as per welding procedure specification

Filler and Finish Bead no point below the outside surface of the pipe shall be raised

FM-SP-07, uftlaassi 00, 13-03-55
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82

above the parent metal more than 3,16 inch and not lower than
116 inch
Two beads shall not start at the same location
Width of bead shall be approximate 1,8 inch wider than width of
the original groove.
Completed Weld : shall be brushed or ground to remove weld spatter and clean
Under cutting : the visual inspection of undercutting for cover of root bead shall

follow the project specification

Documentation identified and report the piece ID, weld ID, welder ID and result

of examination

Liquid Penetrant Examination Procedure

a

b)

@]

d)

Liquid Penetrant test shall be applied to socket weld and fillet weld joints (100 for Steel Pipe,
Pipe shoes and Weld-O-let)

Surface Condition and Preparation
Satisfactory results can usually be obtained on surfaces in the as weld, as rolled, as cast or
as forged conditions.
Grinding, machining or etching is necessary when surface irregularities might mask the
indications.
When grinding or machining has taken place, it is sound practice to etch the surface to

ensure the discontinuities are open to the surface.

Materials
Remover Type : Flash point, Drying
Penetrant Type : Great Penetranting Power, Vivid red color
Developer Type : Quick drying, Good detection

Testing Temperature 54126 °F 12-52 °C)

Application Procedure
Pre-cleaning inspection area. Spraying on CleanerRemover. Wipe off with clean cloth
Applying Penetrant. Allowing 10 minutes for Penetrant Dwell times
Spraying on a thin uniform film of Developer. Allowing 7 minutes minimum times or

manufacturer recommendation of Developer Dwell times.
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Inspect defects will shows as bright red lines in white developer background
Promptly post cleaning as much as possible after examination by Cleaner/Remover or proper
solvent.

Identified and report the piece ID, weld ID, welder ID and result of examination.

e) Acceptance Criteria
All surfaces required to examine shall be as follows
Free of relevant linear indication.
Round indication individual or scattered shall not exceed 3.17 mm. diameter or 25 of wall
thickness. Whichever is smaller.
Round indication cluster shall not exceed 12.7 mm. diameter and individual pore within a

cluster shall not exceed 1.59 mm. diameter.

Radiographic Examination Procedure
100+ radiographic examination test shall be applied to butt welded joint which include the
following information:

a) Personnel

The radiographic team shall generally consist of team leader, operator and helper. They shall

have experience and knowledge in use of radiographic testing equipment and testing

technique and safety procedure at least 2 years. Furthermore, NDT Supervisor shall be

ASNT level Il, Radiographers shall be level | and work only under NDT Supervisor.

The radiographic company shall be certify by DOEB and approved by the ConsultOwner.
b) Material and Equipment

Isotope

Using Gamma radiation source Iridium-192 of size 3.0 x 3.0 mm maximum as the radioactive

source. Source activity 100 Ci maximum. Source size is chosen so as to achieve the
geometrical unsharpness.

Film

Film shall be fine grain high contrast. Film size shall follow the standard.

Lapped film shall be at least 1 inch over other around the weldment.

Lead Screen

Shall be lead foiled intensifying screens thickness front 0.005 mm.back 0.005 mm

Image Quality Indicators (.Q.1)
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1.Q.I shall be wire type and conform to the project specification (For example, ASME Section
V Article-2, DIN 54109 STD). Used one 1.Q.| for each film size 3.5-x8.5-and two L.Q.I for each
film size 3.5x17~.
¢ Film Density Range
Range of film density shall be 2.00-3.50 or per Owner requirement.
d)  Sensitivity
Sensitivity should be under 2.
e) Shooting Technique

Radiographic shooting technique shall be double wall thickness

fy Film Marking
The typical detail of film marking shall be as shown below. However, it might be changed

per client requirement.
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Rediegraphic Flm Size 8 1/2x3 1/2 inches

-

ContractJob Number/Project Name, Initial or Identification

ClientManufacturer Initial, Symbol or Identification

Item/LineJointWeld/Part Number andor Weld/Part Section Number No.

RT Companys Initial, Symbol or Identification

Identifications for Re-shot (RS), Shot after repaired (R1, R2, etc), Reweld RW,(If any)
Technique or Procedure No.(If required)

Nominal Pipe Diameter (f applicable)

Thickness (mm)or Pipe Schedule No.

© © N o o »~ W N

Welder or Welding Operator Identification

-~
©

Date of radiographic testing

11.  Arrow or Location Marker (Film Interval Number or Letter A,B,C)

Note : Other radiographic identification marking system might be used as per project requirements.
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Acceptance Standard
Acceptance standard for all WPS and PQR shall be in accordance with the ASME Section
IX or API 1104

Acceptance standard for weldments shall be in accordance with the APl 1104 and/or

requirement of the project specification.

84  Safety Procedure in Radiographic Work

ay

Scope
This procedure covers the general requirement of radiographic work for the purpose of

non-destructive testing work

b) Purpose

)]

As exposure of any part of a human body to radio activities can be highly injurious, it is
essentially required that, whenever X-ray or Gamma-ray or any radioactive source is used, the

radiographic work shall comply with all of the stipulations in this procedure.

This procedure is included the controlling and operative requirements for storing/handling of
radiographic equipment, radiographic sources and radiographic work with operator-s/worker's
duties and responsibility thereof. but not for working in dark room such as chemical development

or fixing of radiographs films and interpretation of radiography on quality, which are specified

otherwise

All radiographic equipment with accessories/,consumables and radioactive sources, which
are provided for the purpose of non-destructive examination for welds or materials, must not be
used for any other purpose. And they should be kept in the proper place provided for radiographic

purpose.

Preparation of Safety Devices
I the following items shall be prepared for measurement of radiation strength or actual
disclosure rate and personal accumulated dose of operators/workers.
Radiographic survey meter with monitor certificate of calibration and distance calculation
Pocket dosimeter
Film-badge
Ih The following items shall be prepared for safe radiographic operation.

Ropes (Yellow color)and rope supporting devices
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Warning sign boards or flags
Warning lamps

Collimator

Radiographic Crew and Chief Operator

Prior to commencement of the radiographic work, radiographic crews are organized. Each

crew shall consist of at least one (1) chief operator, who is competent enough and well

experienced for the work.

All of the radiographic work shall be made by the designated radiographic crew under

supervision of the chief operator. There should be no case where the work is carried out

by other than the designated crew.

Chief operator shall carefully supervise operating conditions and procedures, to ensure

that adequate precautions are provided to guard the engaged operators/workers and any

other accidents.

In addition to the above, chief operator's duties and responsibilities shall include, but not

be limited to the following items.

i Supervision of storing/ handling of the radiographic equipment and radioactive
sources.

i) Instructing/leading the engaged operatorsworkers to maintain safe operation

iiiy Periodical checks to ensure that the equipment with accessories and safety devices
are in proper condition

i, Controlling daily operation records and reporting them to designated manager.

Storing of Equipment and Radioactive Sources

Gamma-ray together with radioactive source shall be stored in a designated storage
camera pit.

Radioactive source shall always be positioned inside camera, and never be bared,
uncapsuled or unsealed

Camera with radioactive source being stored shall always be plugged in front and rear
ends.

Radioactive storage pit shall be of semi-underground construction with padlock device on

the door
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The pit shall be sheltered, and moreover fenced around. The fence made of wire-strong

wire mesh shall provide warning sign markers, which give notice that radioactive sources

are stored
Disclosed radioactive rate detected at the fence around the pit shall be measured at least
once a week, by survey meter or by other suitable means. The results of measurements

shall be recorded and reported to the designated manager.

Establishment of Restricted Area

Prior to radiograph, the restricted area shall be established, nobody is allowed to access
during the exposure.

Measurements of actual radiation rates on tentative exposure shall be made by survey
meter or by other suitable means.

According to the results of measurements, the extent of restricted area is determined based
on the criterion of thirty (30) milli.rem per week of ICRP regulation (nternational Commission
on Radiological Protection)

The established restricted area shall be roped or fenced around with warning boards or

flags which mark noticeably, \RADIOGRAPHIC AREA".

Radiographic Work with Exposure

All operators/workers engaged in the work shall continuously bear individual film-barge on
their person during radiographic works.

It shall be confirmed before exposure that the restricted area has been roped or fenced
around, and warning sign markers have been provided.

Before and during the exposure, at least one (1) of the members of the engaged crew shall
work as a watchman, to stop anybody approaching and entering the restricted area

The operation of radiographic equipment for exposure shall be made by chief operator or
under supervision of chief operator.

After exposure, radioactive source shall be positioned inside camera

Personal Dose Control

Personal dose control for operators/workers engaged in the radiographic work shall be

made by film-badge for monthly accumulative dose measurement, and pocket dosimeter for

intermittent monitoring
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Health Examination

All operators/workers engaged in the work shall be medically examined at least every six
(6 months.

When personal accumulative dose has exceeded or is anticipated to exceed three quarters
(3/4) of the criterion, the operatorworker shall be medically examined immediately.

When there is any suspicion of radioactive dosing irrespective of the measurement results,

the operatorworker shall be medically examined immediately.

Personal Dose Control Standard (According to TCRP Regulation)

Dose limit for individual

NDT Procedure

Doc. No.: PR.P-2202.29 -0661-004

Polytechnology co., Itd. Rev.:00

Update on:8-Jan-24

Sheet: 14 of 14

Organ or Tissue Maximum permissible doses for adults | Dose limits for members of
exposed in the course of their work the public
Gonads, Red Bone Marrow 5remin a year 0.5 remin a year

Skin, Bone, Thyroid 30 rem in a year 3remin ayear
Hands and Forearms ; Feed and Ankles 75 rem in a year 75rem in a year
Other Single Organs 15 rem in a year 0.1 rem in a year

The following maximum permissible doses apply only to occupational exposure within
controlled areas and additional to non-occupational irradiation such as that from natural

background and medical procedures.

The total dose of any organ or tissue due to occupational exposure shall comprise of the
dose contributed by external sources during working hours and the dose contributed by
internal sources taken into the body during working hours

Exposure of the gonads, the blood-forming organs and the lenses of the eyes.
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The maximum permissible total dose accumulated in the gonads, the blood-forming organs,

and the lenses of the eyes age over 48 years, shall be governed by the relation

D-51n-18)
Where D is the tissue dose in rem ; and n is the age in years. For a person who is

occupationally exposed at a constant rate from the age of 18 years the formula implies a

maximum weekly dose of 0.1 rem, and this value should be the foundation of planning and

design
9. ATTACHMENT
Attachment 1 Draft Inspection Form of Radiographic Examination Report
Attachment 2 Draft Inspection Form of Liquid Penetrant Examination Report
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ATTACHMENT #1

Draft Inspection Form of Radiographic Examination Report

Page No.:
INSPECTION REPORT FOR 8
RADIGRAPHIC EXAMINATION Report No.:
CLIENT. LOCATION
PROJECT JOB NO
PROCEDUR DATE OF TEST
RADIATION SOURCE... EXPOSURE... FILM...
XRAY EQUP. TIME. BRAND
TUBE VOLTAGE. TECHNIQUE E & V) TYPE.
TUBE CURRENT. SOD/OFD. SIZE
GAMMA RAY 1QI TYPESSIZE, INTENSIFYING SCREEN...
SOURCE ACTIVITY NO OF FILM/FOLDER: FRONT
SOURCE SIZE: 2 OF EXAM: BACK:
FILM PROCESSING. [0 AUTO [XI MANUAL
ISODWG NO LINESPOOL NO.PART ID.
PART FORM. PART SIZE.
MATERIAL MATERIAL THICKNESS:
WELD THICKNESS: REINFORCEMENT THICKNESS:
WELDWJOINT TYPE. WELDING PROCESS
RADIOGRAPHIC EVALUATION... ACCEPTANCE CRITERIA: ASME B31.3
WELDJOINTRADIOGRAPH IDENTIFICATION, DISCONTINUITY JUDGEMENT REMARK
JOINT/WELD; FILM NO WELDER | FILM INTVLNO | TYPE SIZE ACC | REJ (UNIT: mm)
WELD MAP:
ABBREVIATION:
C :CRACK CV:CONCAVITY EP : EXCESS PENETRATION
IP . INCOMPLETE PENETRATION LF . LACK OF FUSION P :GAS CAVITIES
SF :SURFACE FLAW SL :SLAG INCLUSIONS UC : UNDERCUT
NO :NO SIGNIFICANT DEFECT Tl . TUNGSTEN INCLUSION
AUTHORIZATION INTERPRETED/EVALUATED BY. REVIEWED APPROVED BY. REVIEWEDAPPROVED BY.
SIGNED
NAME
METHOD (LEVEL)
COMPANY. Certify with DOEB Certify with DOEB
DATE




ATTACHMENT #2

Draft Inspection Form of Liquid Penetrate Examination Report

Report No.
P INSPECTION REPORT FOR Page No.
LIQUID PENETRANT EXAMINATION OF

CLIENT LOCATION :
PROJECT JOB NO:
PROCEDURE NO./NDE REF DATE OF TEST.
EQUIPMENT& MATERIALS...

MATERIAL BRANDMODEL TYPE DWELL TIME REMARK
PENETRANT: T SOLVENT REMOVABLE U POSTt MULSIFIABLE

O WATER WASHABLE [ VISIBLE [0 FLUORESCENT

DEVELOPER: CJDRY LJAQUEOUS WET LI NOAQUEOUS WET
CLEANERREMOVER: O SOLVENT OWATER [
SENSITIVITY EQUIP: LIGHTING
LIGHT INTENSITY METER: MODEL. SN OVISIBLE O uv
OPERATION PARAMETERS...
STATE OF EXAMINATION O PREPARED EDGE OOAFTER HYDROTEST O AS WELD m)
SURFACE PREPARATION: O GRINDING OMACHINING O BRUSHING O

INSPECTION AREA OF INTEREST:

PRECLEANING:

RESTRICTION:

POST CLEANING:

SYSTEM PERFORMANCE...

LIGHT INTENSITY CHECK:

SENSITIVITY RESULTS:

PART IDENTIFICATION ..

ISO.DWGNO. PART ID NO,

PART FORM PART SIZE:

MATERIAL THICKNESS

EVALUATION..... ACCEPTANCE CRITERIA:

NUMBER LENGTH

WELD/JOINT IDENTIFICATION | INDICATION | DISCONTINUITY | INTERPRETATION | ALLOWABLE | JUDGEMET | REMARK

NUMBER DESCRIPTION (Measured Size SIZE ACCEPT|REJECT| (UNIT.mm)

ABBREVIATIONS....

|SKETCH:

AUTHORIZARION.... INSPECTED BY : WITNESSED BY :

REVIEWED/APPROVED BY :

SIGNED :

NAME

NDT METHOD (LEVEL,

COMPANY :

DATE :
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